S U M M A R Y
Lower to Middle Cretaceous red sandstones were sampled at four localities in the LanpinSimao fold belt of the Shan-Thai Block to describe its regional deformational features. Most of the samples revealed a characteristic remanent magnetization with unblocking temperatures around 680
• C. Primary natures of magnetization are ascertained through positive fold test. A tilt-corrected formation-mean direction for the Jingdong (24.5 • N, 100.8 • E) locality, which is located at a distance of 25 km from the Ailaoshan-Red River Fault, revealed northerly declination with steep inclination (Dec./Inc. = 8.3
• /48.8
• , α 95 = 7.7
• , N = 13). However, mean directions obtained from the Zhengyuan (24.0 • N, 101.1 • E), West Zhengyuan (24.0
• N, 101.1
• E) and South Mengla (21.4 • N, 101.6 • E) localities indicate an easterly deflection in declination; such as Dec./Inc. = 61.8
• /46.1 • , α 95 = 8.1
• (N = 7), Dec./Inc. = 324.2 • /−49.4
• , α 95 = 6.4
• (N = 4) and Dec./Inc. = 51.2 • /46.4
• , α 95 = 5.6
• (N = 13), respectively. The palaeomagnetic directions obtained from these four localities are incorporated into a palaeomagnetic database for the Shan-Thai Block. When combined with geological, geochronological and GPS data, the processes of deformation in the Shan-Thai Block is described as follows: Subsequent to its rigid block clockwise rotation of about 20
• in the early stage of India-Asia collision, the Shan-Thai Block experienced a coherent but southward displacement along the Red River Fault prior to 32 Ma. This block was then subjected to a north-south compressive stresses during the 32-27 Ma period, which played a key role in shaping the structure of Chongshan-Lancang-Chiang Mai Belt. Following this some local clockwise rotational motion has occurred during the Pliocene-Quaternary time in central part of the Shan-Thai Block as a result of internal block movements along the reactivated network of faults. Leloup et al. 1995; Laccasin et al. 1996; Shen et al. 2005) . Shaded areas indicate the distribution of Jurassic to Cretaceous red beds. Dotted zone is the Chongshan-Lancang-Chiang Mai Belt. Observed mean declination at each sampling locality in the Shan-Thai and neighbouring blocks is indicated by arrows (Jurassic: open arrow, Cretaceous: solid arrow). Abbreviations are: J, Jingdong, ZY, Zhengyuan, SM, South Mengla, LLF, Longling fault and LRF, Lancang River Fault. (Wang et al. 2001a; Zhang et al. 2004) . Older deformational events (in terms of geology) since the onset of collision can be seen through palaeomagnetic declination record. The available palaeomagnetic record from East Asia also indicates clockwise rotational motion around the eastern Himalayan syntaxis (Funahara et al. 1992 (Funahara et al. , 1993 Huang & Opdyke 1993; Otofuji et al. 1998; Sato et al. 1999 Sato et al. , 2007 Yang et al. 2001; Yoshioka et al. 2003; Aihara et al. 2007 ). This rotational motion has mainly limited in the Shan-Thai Block, Indochina Block and Chuan Dian Fragment (Fig. 1) .
Further inspection of the declination record (Yoshioka et al. 2003; Aihara et al. 2007) suggests that the Shan-Thai Block and the Chuan Dian Fragment were both subjected to intrablock differential motion with an order of 100 km as well as a coherent block rotation (Fig. 1 ). This internal tectonic deformation characterizes another component of tectonic deformation in the East Asia as a result of continued Indian Plate indentation. Since internal deformation is a higher order approximation of tectonic phenomenon in the continent collision, study of this aspect can provide a detailed clue about the mechanical nature of the upper and lower crusts around eastern Himalayan syntaxis (Royden et al. 1997; Copley and McKenzie 2007; Gang et al. 2007; Vergnolle et al. 2007) .
In this paper, attention is focused on the internal deformational regimes of the Shan-Thai Block. Although the subject of internal deformation in the target block has already been touched in previous palaeomagnetic studies (Aihara et al. 2007; Sato et al. 2007) , reliable palaeomagnetic datasets are still not enough to delineate deformational features in a systematic way. Keeping in view a necessity for further data, we have collected palaeomagnetic samples from the Lower to Middle Cretaceous red beds at Jingdong (24.5
• N, 100.8 and South Mengla (21.4 • N, 101.9
• E) localities. These localities are positioned from north to south along 101
• E longitude in the Lanping-Simao fold-thrust belt of the Simao Basin. The purpose of our study is to precisely delineate deformational pattern of the Shan-Thai Block using a newly edited palaeomagnetic database. et al. 2004) . As shown in the Fig. 1 , this block is separated from the Yangtze Block by a NW-SE trending Red River Fault to the northeast, while N-S trending Sagaing Fault and the Gaoligong shear zone are separating it from the West Burma Block in the west and northwest, respectively. Towards southeast, the Shan-Thai Block is separated from the Indochina Block by Dien Bien Phu Fault (Fig. 1b) .
As reported by Ren et al. (1980) , the Shan-Thai Block is made up from tectonic collages of two continental fragments, such as the Baoshan Terrane and the Simao Terrane. These two terranes are separated from each other by the Chagning-Memglian suture zone (BGMRY 1990; Wu et al. 1995) . Clear Gondwanic affinity has been determined for the Baoshan Terrane, while a Cathaysian origin is assigned to Simao Terrane (Wu et al. 1995) . The Simao Terrane is composed of Proterozoic basement and Palaeozoic marine strata. Mesozoic to Cretaceous continental sediments rest unconformably over Pre-Mesozoic strata in the Lanpin-Simao fold belt area. The Cretaceous sequence of this fold belt is of terrestrial origin and is subdivided in to four different formations, they are: the Lower Cretaceous Jinxing Formation, the Middle Cretaceous Nanxin Formation, the Upper Cretaceous Hutousi Formation, and the Upper Cretaceous Mankuanhe Formation in ascending order (BGMRY 1990; Leloup et al. 1995) .
The Lower Cretaceous Jinxing Formation is mainly composed of grey to green feldspathic sandstone in the lower part and layers of sandstones, siltstones, and mudstones in the upper part. The presence of rich Lamellibranchiate, such as the Estheria, Darwinula, Gasterpods and Sporopollen, assign an age of Early Cretaceous to the Jinxing Formation (BGMRY 1990) . The Middle Cretaceous Nanxin Formation mainly consists of purplish red sandstone, which conformably overlies the Lower Jinxing Formation. The Nanxin Formation is then overlain by the Upper Cretaceous Hutousi Formation. The occurrence of Estheria, Cypridea(c), Gasterpods and Sporopollen indicate an age of Middle Cretaceous for the Nanxin Formation (BGMRY 1990) . A disconformity between the Middle and Upper Eocene continental molasses (Leloup et al. 1995; and unconformity between the Upper Eocene Denghei Formation and Mengla Formation has been observed in the Simao Basin (BGMRY 1990) , indicating the Late Eocene as a probable time for folding activities in this area.
As shown in Figs 2(a) and (b), Cretaceous red sandstones and siltstones were sampled at three different areas along 101
• E longitude; Jingdong area (24.5 • N, 100.8
• E) and South Mengla area (21.4
• N, 101.6 • E). The Jingdong area is located in the central part of the Wulianshan belt, which is at about 25 km from the Red River Fault. Since the Nanxin Formation around Jingdong area forms an E-W trending anticlinal structure, palaeomagnetic samples were collected from both limbs of the fold at 15 different sites. The Zhengyuan area forms part of the northern Simao belt, which is located at a distance of 50 km from the Red River Fault. Here the Nanxin Formation was sampled at two localities (Zhengyuan and West Zhengyuan) separated by several N-S trending strike-slip faults. At Zhengyuan locality, 14 sites were sampled from both limbs of the N-S trending anticlinal structure, while at West Zhengyuan locality five sites were collected from the west dipping monoclinal structure. The Mengla area is located in southern part of the Simao Belt and is positioned at about 300 km to south of the Zhengyuan area. In Mengla locality samples were collected at nine sites from the Nanxin Formation and at 11 sites from the Jinxing Formation, where an attitude of monoclinal structure with N-S trending axis and a dip of 2
• -63
• (from northeastward to eastward) has been observed.
About eight block samples, oriented with magnetic compass, were collected at each site. The present declination value at each sampling site was evaluated from an International Geomagnetic Reference Field (Mandea & Macmillan 2000) .
PA L A E O M A N G E T I S M

Laboratory procedure
One or more specimens, 25 mm in diameter and about 22 mm in height, were prepared from each sample in the palaeomagnetic laboratory of the Kobe University. Remanent magnetization of each specimen was measured using a 2G Enterprises cryogenic magnetometer. Stepwise thermal demagnetization was carried out up to 690
• C using the Natsuhara TDS-1 thermal demagnetizer; the residual field in the furnace was less than 5 nT. The magnetic behaviour of each specimen after complete demagnetization procedure was plotted on a Zijderveld diagram (Zijderveld 1967) . Principal component analysis (Kirschvink 1980 ) was used to determine directional behaviour of different magnetization components, and site-mean directions were calculated using Fisherian statistics (Fisher 1953) .
Progressive acquisition of isothermal remanent magnetization (IRM) up to 2.7 T and thermal demagnetization of composite IRMs (Lowrie 1990 ) were performed on a 2G pulse magnetizer in order to identify ferromagnetic minerals. For composite IRMs, hard, medium and soft components were treated in DC fields of 2.7T, 0.4T and 0.12T, respectively.
Demagnetization results with their mean directions
Jingdong locality
Specimens of the Middle Cretaceous Nanxin Formation from this locality revealed initial natural remanent magnetization (NRM) intensities between 0.6 and 6.8 mA m −1 . Most of the specimens generally exhibited two components of magnetization. After the removal of low temperature component by 350
• C, the high temperature component appeared and then linearly decayed towards the origin by 690
• C (Fig. 3) . The low temperature component is observed in the samples of all 13 sites. The formation mean direction of this component is Dec./Inc. = 0.4
• /42.3 • , k = 95.9, α 95 = 4.3 • (N = 13) in geographic coordinate, which is almost identical to the geocentric axial dipole field (D = 0, I = 42.3
• ). This type of behaviour strongly indicates a viscous remanent magnetization (VRM) origin for this component.
The high temperature component is also identified in 13 sites, where the α 95 value for each site mean direction is less than 17 (Fig. 4) . However, after tilt correction these two groups merged in to a single one.
Fold tests were applied to 9 out of 13 sites (from SK50 to SK60) because they were collected from both limbs of the synform. For the McFadden's fold test (McFadden 1990 ), a calculated value (ξ 2 ) is 5.1488 in geographic coordinates and 1.341 after tilt correction, while critical value (ξ c ) is 3.4970 at 95 per cent confidence level. We recognize that the formation mean direction at 100 per cent un-tilting represents the characteristic mean remanent direction (ChRM). Combining with the remaining four sites, a tilt-corrected formation mean direction of Dec./Inc. = 8.3
• (N = 13) is calculated for Jingdong area in the Middle Cretaceous. 
Zhengyuan area (Zhengyuan and West Zhengyuan localities)
Specimens of the Middle Cretaceous Nanxin Formation from Zhengyuan and west Zhengyuan localities have initial NRM intensities between 1.4 and 15.2 mA m −1 (Fig. 3 ). Fifteen percent of the measured samples shows uni-vectorial behaviour during progressive thermal demagnetization procedure, where the remanent magnetization was unblocked in a temperature range between 590 and 690
• C. The remaining samples exhibited two component behaviours in their Zijderveld plots. After the unblocking of low temperature component by 350
• C, the high temperature component was broken down in a temperature range between 350 and 690
• C. Although the low temperature component is identified in 62 specimens of 19 sites (both localities), no significant site mean directions are obtained because of highly scattering behaviour. Zhengyuan locality. The high temperature component from Zhengyuan area, which we consider as ChRM, is identified only in seven sites [Table 1(b) ]. When plotted on stereographic projection, the ChRM directions from the seven sites display two groupings before tilt correction; a westerly declination with moderate inclination (D ∼ 260
• , I ∼ 50 • ) and an easterly declination with shallow inclination (D ∼ 70
• , I ∼ 20 • ) (Fig. 4) . During the progressive untilting procedure, these two directions get closer to each other and eventually emerged as a single population at 100 per cent untilting with Dec./Inc. = 61.8
• /46.1
. The optimal concentration of the DC tilt test (Enkin 2003 ) is achieved at 92.0 ± 10.1 per cent untilting, which indicates a positive result at 95 per cent confidence level. According to the McFadden method (McFadden 1990) , the fold test is also positive at 95 per cent confidence level. West Zhengyuan locality. The high temperature component is identified in four sites of the West Zhengyuan locality, where the . In geographic coordinates, these four sites gave a northwesterly declination and upward shallow inclination (Dec./Inc. = 315.6
• /−8.2
• , α 95 = 18.6
• ) (Fig. 4) . However, after tilt correction the precision parameter (k) increases by 8.2 (kg = 25.3, ks = 208.6) and a formation mean direction of Dec./Inc. = 324.2
Using the DC tilt test of Enkin (2003) , the optimal concentration is achieved at 105.4 ± 85.2 per cent untilting. The 
South Mengla locality
Initial NRM intensities in the specimens of this locality are in a range between 0.5 and 7.5 mA m −1 . In the specimens of Lower Cretaceous Jinxing Formation and the Middle Cretaceous Nanxin Formation, where an initial NRM intensity of >1.5 mA m −1 is observed, single to two-components behaviour appeared during progressive thermal demagnetization (Fig. 3) . After the removal of low-temperature component by 500
• C, the NRM of most specimens decayed linearly to the origin (as shown in the Zijderveld plot). Unblocking temperature of the high-temperature component varies between 670 and 690
• C. Results of the remaining specimens show an unstable demagnetization behaviour in the initial stage of thermal treatment as well as after the removal of low-temperature component.
The low temperature component is isolated from eight sites. The mean direction of this component is Dec./Inc. = 4.4
• /38.5
• α 95 = 6.1 • , N = 8 in geographic coordinates. This mean direction is almost parallel to the geocentric axial dipole field direction in the study area (D = 0, I = 38.1
• ), and is attributed to a recently acquired VRM.
The high temperature component is obtained from eight sites of the Jingxing Formation and six sites of the Nanxin Formation [ ( Fig. 4 ). An optimal concentration of the DC tilt test (Enkin 2003 
Rock magnetism
The IRM acquisition curve and backfield demagnetization of each specimen ensures a predominance of hematite as the magnetic carrier in the redbeds of the Cretaceous strata in the Jingdong, Zhengyuan, West Zhengyuan and South Mengla localities (Fig. 5) ; the saturation field is more than 2.7T and the coercivity of the remanent is 500-1000 mT. Thermal demagnetization of composite IRMs suggests that unblocking temperature is around 680
• C in all the components (Fig. 5) . The high-temperature components in the studied localities are probably carried by hematite.
D I S C U S S I O N
New reliable palaeomagnetic directions are obtained from the Cretaceous red beds collected at four different localities. Pre-folding origin for these palaeomagnetic data sets are ascertained through positive fold test. Almost northerly palaeomagnetic direction of Dec./Inc. = 8.3
• is obtained from the red beds of Jingdong locality, while easterly deflected direction is estimated for Zhengyuan (Dec./Inc. = 61.8
• /46.1 • ) localities. The ChRM directions obtained from all four localities are incorporated into a single database of the Shan-Thai Block (Table 2) .
Palaeomagnetic data are compared with data set of the South China Block (SCB) in order to detect tectonic movement with respect to the SCB. We compile a highly reliable palaeomagnetic data set from Cretaceous igneous rocks and redbeds in coastal areas of the SCB (Morinaga & Liu 2004; Li et al. 2005) and establish a palaeomagnetic pole for the SCB (Table 2 ). This Cretaceous palaeopole position of the SCB falls close to the Cretaceous APWPs of Eurasia or Europe (Table 2) (Besse & Croutillot 1991 , 2002 Schenttino & Scotese 2005 ). Because we discuss tectonic deformation around the Eastern Himalayan Syntaxis, we choose a plaeomagnetic pole of the SCB as the reference one instead of that of remote area such as Eurasia and Europe.
Southward displacement of the Shan-Thai Block
The here presented Cretaceous palaeomagnetic directions of the Shan-Thai block show relatively steeper inclination values than those expected from the Cretaceous pole positions of the SCB, indicating a southward displacement of the Shan-Thai Block as suggested in the geological literature (Leloup et al. 1995) .
We evaluate the inclination flattening for each studied locality with respect to expected inclination calculated from palaeomagnetic data of the SCB. The flattening ranges within alimited magnitude from −7.3 to −11.6 for the available nine reliable Cretaceous pleomagnetic data sets (those who passed the fold tests) from the Yunlung (two data sets), Xiaguan, Yongping, Jindong, Zhengyuan, West Zhengyuan, Pu'er and South Mengla areas (Table 2 ). An arithmetic Figure 5 . IRM acquisition curve, back-field demagnetization (left-hand box) and thermal demagnetization of composite IRMs (2.7T, 0.4T and 0.12T in DC field for three perpendicular axes of a sample) (right-hand box) for the representative specimens of Jiangdong (SK49-6), Zhengyuan (SK28-3), West Zhenyuana (SK40-8) and South Mengla (XM01-3, XM15-1) localities. Each specimen slightly increases and does not reach saturation IRM at field 2.7T. Thermal demagnetization curves of all the components show the hematite unblocking temperature. mean of the flattening is calculated for these nine reliable observed Cretaceous palaeomagnetic data sets. The mean flattening and its 95 per cent confidence limit is −9.5 ± 1.1
• , respectively. Negative flattening with the limited magnitude suggests that the Shan-Thai block was located at higher latitude in Cretaceous time as a unit block.
Assuming the Cretaceous palaeolatitude of 21.8
• N for the Zhengyuan locality as a representative position of Shan-Thai block expected from the Cretaceous paleomagnetic pole of the SCB, the flattening of −9.5 ± 1.1
• for the Shan-Thai Block corresponds to amount of southward latitudinal displacement of 7.3 ± 1.0
• . We notice that this magnitude in displacement may significantly underestimated because Cretaceous palaeomagenetic directions of the Shan-Thai block are reported from the redbeds which show sometimes shallow inclination. Nonetheless, we conclude that the ShanThai block experienced southward displacement as a unit block.
Rotational aspect of the Shan-Thai Block
A wide range of reliable declination data (D = 50.1
• ∼144.2 • ) obtained through present study from Zhengyuan, West Zhengyuan and South Mengla confirms large easterly deflected declination. Although an easterly deflected declination (between 60
• and 116 • ) has already been reported from the red beds of Jinggu and Mengla areas of the Lanping-Simao fold belt, but the corresponding fold tests were inconclusive/or positive but only at sample level (Huang & Opdyke 1993; Chen et al. 1995) . However, a recently reported data from Pu'er area of the Lanping-Simao belt (Sato et al. 2007) have a positive fold test at data set level.
Contrary to easterly deflected declination obtained from the central part of the Shan-Thai block, we have also discovered northerly declination in the rocks of Jingdong area, which is located in the northern part of this block (Fig. 1) . Previously, northerly declinations, that is, D = 6.7
• and 7.3
• , have been reported from the Cretaceous Nanxin Formation of Xiaguan area (25.6 • N and 100.2 • E) and the Jurassic Bazhulu Formation of Weishan area (25.4 • N, 100.2 • E), respectively (Huang & Opdyke 1993) . In the former case both the fold and reversal tests were passed, while in the latter case fold test was inconclusive due to monoclinal attitude of the sampling strata. The above mentioned three localities (including Jingdong, Xiaguan and Weishan), which gave northerly declination, are distributed within a restricted zone between 24.5
• N and 25.6
• N latitude. Since, Luxi, Zhengyuan (two data set), Jinggu (four data sets), Pu'er, Mengla, South Mengla, Phong Saly, Nan and Kalaw localities) using the General Mapping Tools of Wessel and Smith (1991) . We assume null rotation for several areas located on the tectonic boundaries between the Shan-Thai and neighbouring blocks. Although rigid clockwise rotation of about 20 • is expected for the Shan-Thai Block, large localized clockwise rotation is obtained from the central triangle shaped area.
this zone is located in the northern part of the Shan-Thai Block at a distance of only 30 km from the Red River-Ailaoshan Fault, northerly declination may be related to some specific localized tectonic features. Using a combination of the here presented and previously reported Cretaceous palaeomagnetic data, an amount of rotation for the studied localities in the Shan-Thai Block is estimated with respect to the SCB (Table 2) . Tectonic rotation at five other localities is also estimated using the Jurassic palaeomagnetic data. The rotation aspect for each studied locality is plotted in Fig. 6(a) .
Relatively large rotational motion has occurred in the central part of the Shan-Thai Block along the Chongshan-Lancang-Chiang Mai belt, which is clearly manifested in the rotation versus latitude plot (Fig. 7a) . With the exception of data from Jingdong, Xiaguan and Weishan localities (from the Ailaoshan-Red River fault zone), the magnitude of clockwise rotation is larger than 13
• . Rotational motion of more than 40
• is observed in a limited central part of the studied block between 24.1
• N and 21.6
• N latitude. On the basis of third order polynomial fit, the location of maximum rotational motion is found to be 23.7
• N latitude. Using the General Mapping Tools of Wessel & Smith (1991) , contours of rotational angle is drawn by in-putting 19 data sets from 13 localities (listed in Table 2 ). As shown by closed circles in Fig. 6(b) , these are Yunlong (two data set), Xiaguan, Weishan, Yongping, Jindong, Luxi, Zhengyuan (two data set), Jinggu (four data sets), Pu'er, Mengla, South Mengla, Phong Saly, Nan and Kalaw localities. After assigning null to several localities on the boundary of Shan-Thai Block, we applied a solution using a tension parameter T I = 0.4 (Smith & Wessel 1990; Wessel & Smith 1991) to depict first order approximation of rotation. The following rotational features can be explained by Fig. 8(b) : (1) Contours of clockwise rotation of 20
• covers almost every area of the Shan-Thai Block, (2) large rotation of more than 40
• is only observed within triangle shaped area of 400 km × 300 km × 300 km, covering a zone between 22
• N-25
• N latitude and 98
• E-101
• E longitude. The above-mentioned rotational motion not only includes a component of rigid block rotation but also some factors related to internal deformation. We conclude that the Shan-Thai Block initially experienced a rigid block clockwise rotation of about 20
• , and followed by an internal intrablock deformation with additional localized rotation of more than 30
• within the limited triangle shaped central part.
Correlation between the tectonic rotation and curvature of the Chongshan-Lancang-Chiang Mai Belt
Most of the studied palaeomagnetic localities in the Shan-Thai Block are distributed in the Lanping-Simao fold/thrust belt along the Chongshan-Lancang-Chiang Mai belt (Fig. 6a) . Trends of folds and faults in the Lanping-Simao fold/thrust belt make a sinusoidal shape which is roughly parallel to the curvature of this ChongshanLancang-Chiang Mai belt. The most significant of these shapes is represented by four arcuate tectonic belts; the Lanping and Simao belts which are convex to the southwest, and the Wulianshan and Mengla belts which are convex to the northeast. The curvilinear shape of the shear zone-belt seems to have played a key role in making a sense of tectonic rotation. The logic behind this phenomenon is that localities with large clockwise tectonic rotation are positioned in a westward convex belt, whereas those with small rotation are located in eastward convex belt.
We examined a correlation between tectonic rotation and curvature of this sinusoidal shape. At first, strike of the tangential direction along this shape is measured as a function of latitude (Fig. 7b) . Deflection of strike with respect to north reaches its maximum value at about 24
• N latitude. Fitting a third order polynomial, the maximum value is observed at 23.7
• N latitude. Almost comparable variation between the magnitude of tectonic rotation and the attitude of strike (as a function of latitude) suggest a good correlation between the curvature of the belt and the tectonic rotation. This correlation is clearly demonstrated in a rotation versus strike plot (Fig. 7c) , where a positive correlation with a corresponding coefficient of 0.84 is obtained. This type of behaviour strongly suggests that the sinusoidal shape of the Lanping-Simao fold/thrust belt and the Chongshan-LancangChiang Mai belt has been developed as a result of tectonic rotation in the Lanping-Simao fold/thrust belt. In the light of this interpretation, if we restore pre-rotation geological features of the Chongshan-Lancang-Chiang Mai belt, the current curvilinear shape will change in to a straight geological picture. Left-lateral motion along the Mae Chan Fault and right-lateral motion along the Lancang River Fault have probably played an important role in giving a sinusoidal shape to this belt (Fig. 6a) . We therefore, conclude that the effect of tectonic deformation in the Shan-Thai Block is reflected in the curvilinear shape of the Chongshan shear system (CSSS in 
Timing of tectonic deformation in the Shan-Thai Block
We summarize tectonic evolution of the Shan-Thai Block in the following four important steps: (1) A rigid body clockwise rotation of about 20
• in the initial stage, (2) followed by Rigid body southward displacement of 7.3 ± 1.0
• , (3) formation of curvilinear shape in the sinuous Chongshan-Lancang-Chianmai belt as a result of localized rotation and (4) localized clockwise rotation of more than 30
• in the central part.
Using a combination of available data (including geological, geochronological, GPS and palaeomagnetic), the timings for each individual deformational event is updated.
Some of the initial tectonic models about the study area predict northward migration of the deformational activities around eastern Himalayan syntaxis as a result of continuous indentation of India in to Asia (Tapponnier et al. 1982; Houseman & England 1986 ). This diachronism of northward progression in deformation is observed through fault plane solution and analysis of deformational structures (Lacassin et al. 1997; Wang & Burchfiel 2000; Bertrand et al. 2001) . While clockwise rotation is clearly observed in the Chuan Dian Fragment by GPS data, relatively small amount of clockwise rotation has been recorded in the Shan-Thai Block (Wang et al. 2001a : Shen et al. 2005 Gang et al. 2007) . Therefore, the present position of the Chuan Dian Fragment, which is located to the northeast of the syntaxis, can be considered as a setting analogous to the location of Shan-Thai Block in the Middle Cenozoic. We conclude that a rigid block rotation of about 20
• for the Shan-Thai Block is attributed to a tectonic phenomenon happening in the early stage of India-Asia collision. Since that time, slow and steady clockwise rotational motion has occurred continuously and is still going on in the area. Because the Khorat Plateau in the Indochina block was also subjected to clockwise rotation by 16
• -18
• since Cretaceous (Yang & Besse 1993; Charusiri et al. 2006) , wider region over the realm of the Shan-Thai block experienced similar clockwise rotation by about 20
• . The above mentioned diachronical view thus suggests that large southward displacement of the Shan-Thai Block with respect to SCB is ascribable to Eocene-Miocene left-lateral movement along the Ailaoshan-Red River shear zone, because the present day southward displacement of the Chuan Dian fragment is controlled by a left-lateral movement along the Xianshuihe-Xiaojiang fault system. Recent geochronological studies assigned an ages of 34-30 Ma (Th-Pb), >32 Ma (U-Pb) and 28-17 Ma ( 40 Ar/ 39 Ar) to leftlateral shearing activities in the Ailaoshan-Red River shear system (Leloup et al. 1995 (Leloup et al. , 2001 Wang et al. 1998 Wang et al. , 2001b Gilley et al. 2003) . This variation in ages is justifiable in a sense that movement of the Shan-Thai Block was initiated at or before the 32 Ma, while major part of southward displacement has occurred between 28 and 17 Ma.
Recently two phases of tectonic events has been postulated regarding deformational activities in the Shan-Thai Block (Morley 2002; Bertrand & Rangin 2003; Socquet & Pubellier 2005 ). An earlier phase in this context is related to Eocene-Oligocene ductile deformation along the Chongshan shear system accompanied by extensional processes in the South China Sea. The later phase is related to a slowing down of sinistral and reversal motions along the Ailaoshan-Red River shear system. Recently reported 40 Ar/ 39 Ar data suggest that the Chongshan shear system has been subjected to sinistral strike-slip movement between 32 and 27 Ma (Leloup et al. 1995; Wang et al. 2006) . Since strike slip movement can produce significant bendings and stepovers in the fault zone area (Twiss & Moores 2007) , shearing activities may be taken as answer to the formation of curvature along the Chongshan-Lancang-Chiang Mai belt. This stage of shearing related deformation has probably occurred during left-lateral motion along the Ailaoshan-Red River shear zone.
The Simao belt (Fig. 6a) , which experienced significantly large clockwise rotation (60
• <), is attributed to this later phase of deformation in the Shan-Thai Block. As shown in Fig. 1 , the triangle shaped area is occupied by a network of left lateral faults, which played an important role in the tectonic adjustment of this area (Bertrand & Rangin 2003; Socquet & Pubellier 2005) . From northwest to southeast this network includes the Wanding Fault, the Longling Fault, the Nantinghe Fault, the Menglian Fault, the Menxing Fault, the Nam Ma Fault, the SW-NE trending Mae Chan Fault and the NW-SE trending Lancang River Fault (Shen et al. 2005) . The SW-NE trending Mae Chan Fault exhibits left-lateral motion, whereas the NW-SE trending Lancang River Fault shows right-lateral motion. The Pliocene-Quaternary slip rate on these faults is estimated to be ∼1 mm yr −1 (Lacassin et al. 1998) . Significantly large tectonic rotation of more than 60
• in the Simao fold/thrust belt is partly accommodated by the localized rotation of microblocks (thrust sheets) through the network of faults during the Pliocene-Quaternary ( (2) Using an integrated palaeomagnetic database, deformational activities of the Shan-Thai Block is characterized by four independent deformational events; they are, (a) a rigid body southward displacement of about 7.3 ± 1.0
• , (b) a rigid body clockwise rotation of about 20
• , (c) An extremely large localized rotation of more than 40
• in the triangle shaped central area, covering a zone of 300 km × 300 km between 22
• E longitude and (d) Formation of the curvilinear (sinuous) shape within the Chongshan-Lancang-Chiang Mai belt as a result of local scale rotational motion in the Simao Basin.
(3) Combining the available palaeomagnetic results with Geological, geochronological and GPS data, the following deformational processes are proposed for the tectonic evolution of the ShanThai Block (Fig. 8) . Soon after the collision of India with Asia, the Shan-Thai Block was subjected to rigid block clockwise rotation of about 20
• . Prior to 32 Ma, this block has begun to undergo a coherent southward displacement along the Red River Fault, but a peak time for this motion was between 28 and 17 Ma. Between 32 and 27 Ma, the Chongshan-Lancang-Chiang Mai belt obtained a sinusoidal shape. In the final stage of these events, localized microblocks within the central part experienced an extremely large clockwise rotation as a result of Pliocene-Quaternary reactivation along the network of faults.
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